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SURGICAL CORRECTION OF AORTIC INSUFFICIENCY * 


The major causes of insufficiency of the aortic 
valve are rheumatic fever, syphilis, subacute 
bacterial endocarditis, trauma, anomalies of the 
aortic valve associated with one of the above or 
another anomaly such as coarctation, and hyper- 
tensive cardiovascular disease (relative insufh- 
ciency). 

Free aortic insufficiency may exist as a single, 
relatively pure lesion or in combination with other 
valvular lesions. In the past the high incidence 
of syphilis and luetic cardiovascular disease was 
closely associated with free aortic insufficiency. 
With the decreasing incidence of untreated or 
inadequately treated syphilis there has been a 
marked decrease in aortic insufficiency due to this 
cause in most areas of this country. However, free 
aortic insufficiency due to rheumatic valvulitis 
remains a common lesion. It frequently exists as 
the primary lesion without major degrees of aor- 
tic stenosis or mitral stenosis. When the disease 
is of rheumatic origin, there has been in the past 
frequent confusion of the lesions by auscultation, 
particularly in the later phases of the disease. 

When free aortic insufficiency has existed for 
prolonged periods of time, it is frequently asso- 
ciated with a rumbling diastolic murmur which 
may be extremely difficult to differentiate from 
the murmur of mitral stenosis. The dilatation of 
the left ventricle may give rise in addition to a 
loud systolic murmur of mitral insufficiency. At 
autopsy or operation it will be found frequently 
that no specific organic lesion of the mitral valve 
itself is present but merely dilatation of the mi- 
tral valve annulus with a relative type of insuf- 
ficiency. Not uncommonly there will also be a 
systolic murmur over the aortic area which is 
not necessarily due to major degrees of aortic 
stenosis but which may be due to dilatation of 
the aorta just distal to the valve and to a relative 
stenosis. Therefore, it is important to keep these 
factors in mind in attempting to evaluate the 
primary lesion. 

The clinical course of aortic insufficiency of 
the slowly progressive type differs sharply from 
those types of aortic insufficiency in which sud- 
den valvular incompetence occurs. In luetic heart 
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disease disruption of a cusp may occur. In acute 
or subacute bacterial endocarditis a major de- 
formity of one or more cusps may occur rapidly, 
and in acute trauma the rupture of the valve oc- 
curs instantly. In these groups failure may oc- 
cur within days to weeks after the onset of the 
lesion, and the overall prognosis after the onset 
of the lesion is extremely short. In the luetic 
type in which the major cusp deformity has oc- 
curred and following acute trauma, total life ex- 
pectancy can be estimated as averaging from six 
to twelve months. In acute and subacute endo- 
carditis the prognosis is not so certain, and the 
period of survival depends primarily upon the 
degree of deformity which has been produced. 
In some cases it should be noted that the rapid 
type of course may ensue. 

In aortic insufficiency of rheumatic origin the 
usual course is one of slow progression with 
gradual cardiac enlargement leading ultimately 
to signs of failure and frequently associated with 
angina pectoris. In such cases the angina is not 
necessarily related directly to exertion but often 
is nocturnal in type. It has been postulated that 
angina pectoris occurs primarily with luetic aor- 
tic insufficiency and is related to the narrowing 
of the orifices of the coronary arteries. We feel 
that this is not true in the majority of cases but 
is due to an inadequate coronary flow in relation 
to the increased cardiac work. In pure aortic in- 
sufficiency major cardiac enlargement usually 
precedes the onset of serious symptoms. Thus, 
the patient may have progressed to a point of 
severe myocardial damage before he seeks medi- 
cal aid. 

The occurrence of auricular fibrillation is not 
rare in the later phases of the disease even with- 
out mitral lesions, and ventricular conduction 
abnormalities and ventricular arrhythmias are 
common. Many patients with this type of lesion 
die suddenly, apparently from ventricular fibril- 
lation with instant death. 

Medical management of aortic insufficiency 
has always offered serious problems once evi- 
dences of congestive failure have been made 
manifest. Since the mechanical element plays 
such a large role in the development of failure, 
it would appear reasonable that, if this defect 
could be reduced or be completely corrected, the 
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patient’s outlook would be greatly altered. Be- 
cause of the severe myocardial changes which 
occur concomitantly with great cardiac enlarge- 
ment, it is apparent that ideally such correction 
of the valvular defect should be instituted early. 
If such correction is carried out at a later date, 
it is not entirely predictable as to the number of 
changes which are reversible. As in the treat- 
ment of all valvular disease, surgery essentially 
offers a mechanical correction of a mechanical 
lesion. 

Many attempts have been made to reconstruct 
the aortic valve. These early attempts have con- 
sisted chiefly in the transplantation of tissue in 
an effort to occlude the leaking portion of the 
aortic orifice. While some of these attempts have 
shown promise in the early phases, the late re- 
sults have been less satisfactory than had been 
anticipated. More recently the use of plastic ma- 
terials, either as cloth ore rubber-like substitutes, 
have been used in an effort to form a valve. Sim- 
ilarly these materials have not entirely lived up 
to their early promise. 

Since 1944 we have been engaged in the inves- 
tigation of this problem and have developed a 
plastic aortic valvular prosthesis which has been 
used clinically for the correction of this serious 
lesion. The method which we have employed for 
the past three years has been the insertion of a 
ball-valve into the distal portion of the aortic 
arch. The prosthesis is held in place by nylon 
rings which do not necrose the aorta because of 
multiple point fixation. Early in our experiences 
with this prosthesis peripheral embolization oc- 
curred in some cases. This was not due to clot- 
ting within the valve itself but was due to 
clotting which formed at the prosthesis-aortic 
junction, apparently because of angulation of 
the prosthesis or a discrepancy between the size 
of the prosthesis and the aorta. We now utilize 
a small cuff of orlon mesh to insure proper fit 
and remove a segment of the aorta so that angu- 
lation does not occur. This has eliminated the 
problem of embolization. The prosthesis has 
been placed into the distal aortic arch because 
at this level the aorta can be occluded safely 
without serious cardiac embarrassment and with- 
out the necessity of interruption of venous flow 
to the heart. Actual insertion of the valve itself 
requires only three to five minutes; while the 
safe period of occlusion at this level is at least 
twenty minutes. This makes for a simpler proce- 
dure, which patients with extremely severe le- 
sions can tolerate when they cannot withstand 
major manipulations at the aortic root in the 
region of the aortic valve. When mitral stenosis 
or aortic stenosis is present, it may also be cor- 
rected during the same operation. 

Since 1952 we have had the opportunity of 
observing a large number of patients with aortic 
insufficiency. Ninety such patients have had this 
type of operation for aortic insufficiency. Until 
recently we have not refused operation to pa- 


tients because of the terminal stage of their dis- 
ease, but we did elect to postpone operation in 
patients whose course had not been positively 
shown to be progressive. Essentially all patients 
have shown signs of congestive failure. All have 
had a diastolic gallop rhythm, and many have 
shown rumbling diastolic murmurs at the apex. 
Major cardiac enlargement has always been pres- 
ent. All of the patients selected have had ex- 
tremely wide pulse pressures and diastolic pres- 
sures of 40 mm. of mercury or less. A majority 
of the patients have had severe angina pectoris, 
and secondary liver disease due to prolonged 
congestion has been common. The cases have 
been divided among all of the etiologic agents 
with a dominance of rheumatic lesions. 

As we have gained more experience, we have 
felt that the indications for operation in an ideal 
patient should be outlined as follows: (1) pref- 
erably under 50 years of age; (2) relatively 
pure aortic insufficiency or with a second cor- 
rectible lesion; (3) absence of acute rheumatic 
activity; (4) signs of progression on medical 
management or with controllable failure without 
overt congestic failure; (5) cardiac enlargement 
of only moderate degree; (6) absence of intrac- 
table angina pectoris; (7) no serious changes 
in ventricular conduction; (8) absence of seri- 
ous renal or hepatic disease. It is quite appar- 
ent that many of the patients who require op- 
eration will not fall into this group, but these 
criteria represent the ideal patient who will ob- 
tain maximum arrest of his disease with mini- 
mum risk. 

We feel that rheumatic patients in whom the 
acute onset of failure may occur without evi- 
dence of a sudden change in their mechanical 
lesion frequently have severe rheumatic myo- 
carditis and are having an exacerbation of their 
rheumatic process. We strongly advise against 
operation in such patients since it has been our 
experience that they tolerate operation extremely 
poorly. We also believe that patients who have 
extreme cardiac dilatation and who are over the 
age of 50 do not do well with this operation. 
Whether this cardiac dilitation is associated with 
impairment of the coronary flow by intrinsic 
coronary disease or whether it is also a function 
of loss of myocardial reserve after a prolonged 
disease is not certain. 

In patients who have primarily hypertensive 
cardiovascular disease one may see an elevation 
of systolic pressure with a normal or elevated 
diastolic pressure. In these patients there may 
be a considerable widening of the pulse pressure 
and a typical murmur of aortic insufficiency. We 
do not believe that such patients are suitable for 
operation at this time, since further elevation of 
the diastolic pressure would seem to serve no 
useful purpose. Aortic insufficiency of this type 
is relative, and it does not carry the same prog- 
nosis as does free aortic insufficiency with major 
lowering of the diastolic pressure. 


The frequent occurrence of serious ventricular 
arrhythmias in the later stages of all types of 
free aortic insufficiency makes anesthesia and 
operation a serious problem. The development 
of these arrhythmias is completely unpredictable 
and extremely difficult to control. A number of 
patients who have been accepted for operation 
have died while in the hospital prior to opera- 
tion while undergoing excellent medical manage- 
ment. It must be remembered that, while opera- 
tion may correct the valvular defect, it does not 
immediately effect the ventricular conduction 
system. 

The first operation involving the insertion of 
a plastic valvular prosthesis was carried out in 
September of 1952, and the first patient is now 
working daily, after having been in failure prior 
to operation. Operative mortality rate has been 
steadily diminishing primarily because of selec- 
tion of patients earlier in the course of their dis- 
ease. Operation has little to offer the patient who 
is already terminal because of his myocardial 
changes. It is the patient in the early to middle 
classifications that operation offers real benefit. 
Essentially all patients in these groups have 
shown marked improvement with restoration of 
their ability to carry out all normal adult activi- 
ties. Patients who have shown cardiac dilatation 
preoperatively have shown considerable diminu- 
tion of cardiac size postoperatively. Those who 
show only moderate cardiac enlargement may 
show moderate or no decrease in size. We have 
encountered no case in which it was not possible 
to insert the valve at operation. There has been 
one case in which disruption of the aorta oc- 
curred some months after operation due to pres- 
sure upon the aorta. In the relatively ideal pa- 
tient mortality rates should approximate 10 per 
cent; while in the very advanced patients mor- 
tality rates approximate 40 per cent. This much 
higher mortality rate in the far advanced pa- 
tients is also found when one deals with other 


valvular lesions. It must be borne in mind, how- 
ever, that aortic insufficiency is a much more 
malignant lesion than mitral stenosis even though 
early in its course its manifestations may appear 
relatively innocuous. 

Currently other procedures are under investi- 
gation which may offer more benefit than the 
present procedure by controlling all of the reflux 
of all the insufficiency, and changes in the type 
of valve currently being used may tend to elimi- 
nate the sound which the valve now makes. The 
sound of the valve has not been a problem in the 
patients we have observed, and this sound tends 
to diminish after the valve becomes surrounded 
by fibrous tissue. It has been remarkable that 
no patient has felt that the sound made by the 
valve has constituted a problem to him; appar- 
ently the general increased sense of well-being 
and ability to work has been so striking that the 
patient soon completely overlooks the sound 
factor. 


SUMMARY 


Patients with free aortic insufficiency show 
wide pulse pressure and low diastolic pressures. 
Those who show acute onset of this lesion should 
be considered for operation early. Signs of early 
congestive failure, increasing heart size, or pro- 
gression of symptoms also merit consideration 
for operation. Extreme cardiomegaly, acute rheu- 
matic fever, age over 50, endocarditis, and the 
presence of ventricular arrhythmias increase op- 
erative risk. 

Operation is not advocated in asymptomatic 
patients. 

Operation is advised when signs or symptoms 
of progression are present and before such ex- 
tensive myocardial damage has occurred as may 
seriously limit the result. 

Cuar_es A. Hurnacet, M.D. 
Associate Professor of Surgery 
Georgetown University 


The opinions and conclusions expressed herein are those of the author and do not neces- 
sarily represent the official views of the Scientific Council of the American Heart Association. 
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CARDIO-VIEWS, A New 3-D Educational Kit 


Series I—Heart Models and 
Cardiac Silhouettes 


This new educational aid presents, in kit 
form, three views of each of the twelve nor- 
mal and abnormal heart models. The 36 
kodachrome stereoscopic views with the cor- 
responding cardiac silhouette and a descrip- 
tive paragraph printed on each slide afford 
a visual exercise in simulated cardiac fluoro- 
scopy. Packaged with a special viewer, this 
unit, the first in a series of 3-D kits, can be 
ordered through your local Heart Association 
or the American Heart Association. Price 
$10.00 Postpaid. 


CEREBRAL VASCULAR DISEASES 


Transactions of the First National Conference on Cerebral Vascular Disease 


This volume, dealing with one of the more important aspects of medicine, gives one of the 
most comprehensive statements on cerebro-vascular disease to date. Forty authorities in this 
field participated in the conference held in Princeton, January 1954, under the chairmanship 
of Irving S. Wright, M.D. and the transactions, recorded verbatim and edited by E. Hugh 
Luckey, M.D., include both the original presentations and the free and stimulating discus- 
sions of the participants. 

Published for the American Heart Association by Grune and Stratton, Inc., this informa- 
tive volume will be of particular interest not only to the internist, cardiologist, neurologist, 
neurosurgeon, but will be a useful reference to all physicians. Available from the publisher. 
180 Pages, Cloth Bound. Price $5.50. 


Now Available .... 
PROCEEDINGS OF THE ANNUAL MEETING 


Council For High Blood Pressure Research 
AMERICAN HEART ASSOCIATION 


1954 


Discussions during the annual two-day scientific sessions dealing with special medical prob- 
lems related to hypertension and special reports to the layman on cardiac topics of general 
interest are published in this 1954 Proceedings. Nerve transmission and muscle metabolism, 
discussed by leading authorities in this field, and timely reports on retirement presented by 
leaders in industry and medicine make this published proceedings a worthwhile reference 
for the physician and student of medicine. 140 Pages, Cloth Bound. Price $2.50. 


Special Offer... 

The Proceedings of two previous years, 1952 (paper bound) dealing with hyperlipemia 
and atherosclerosis and 1953 (cloth bound) containing papers and discussions on electrolyte 
and endocrine factors, and the new 1954 Proceedings are offered at a reduced price of $4.00 
for all three volumes. 


Order Now! 


THE AMERICAN HEART ASSOCIATION 
44 East 23rp STREET New York 10, New York 
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